Introduction
The European Academy of Neurology (EAN) was founded in June 2014. It was derived from the former European Federation of Neurological Societies and European Neurological Society. One of its missions is to increase and share neurological excellence in Europe and worldwide, and to promote quality and work with the best clinicians, educators and scientists.
For this reason, the Scientific Committee of the EAN instigated a survey monitoring the impact of European neurologists and clinical neuroscientists worldwide.
Bibliometric analyses try to quantitatively assess scientific publications in a given field or country [1, 2] . The EAN decided to investigate article production in the affiliated countries in recent years to obtain an indirect measure of the vitality of neurology in Europe.
We performed a bibliometric search to compare European editorial production with that from other world areas. It was impossible to analyze all of the many countries affiliated to the EAN and therefore we report the data of the most active in terms of scientific product, defined as the number of articles published by an author from a neurological institution and providing affiliation in the respective country.
In addition to absolute article production, we assessed article production in top neurological journals and article production per capita and per gross domestic product (GDP).
Methods
Between November 2016 and March 2017 we searched two databases, Scopus and PubMed, for articles published by authors belonging to neurological institutions. To try to ensure the presence of all neurological institutions while preventing the presence of neuroscience, we used the truncation neurol*[affiliation], which works for all western countries. When searching for countries with Slavic languages, we used (neurol* [affiliation] OR nevrol*[affiliation]). As some countries (e.g. France and Germany) have journals that are indexed in the main databases even if they use the native language, we did not filter for English. We always used filters to select 'articles' among the document types. The search assessed production in the period between 2000 and 2015. Europe was defined as the countries affiliated to the EAN (Table S1) .
We aimed for the following four targets: (i) gross neurological product (GNP) including all articles published in any indexed journal, (ii) production in top neurological journals, (iii) GNP per inhabitant and (iv) GNP per GDP.
Gross neurological product
We searched Scopus with the following string: (AFFIL-COUNTRY (france) AND AFFILORG (neurol*)) AND DOCTYPE (ar) AND PUBYEAR = 2015. We changed the country name (checking all of the countries listed as affiliated to the EAN on the EAN website) in the field AFFILCOUNTRY and the years 2000, 2011, 2012, 2013, 2014 and 2015 in the PUBYEAR field.
To assess European production in comparison with the main (in terms of GDP) world countries (USA, China, Japan, India, Brazil), we used the following affiliation extension: (AFFILCOUNTRY (Germany) OR AFFILCOUNTRY (Italy) OR AFFILCOUN-TRY (United and Kingdom) OR AFFILCOUNTRY (France) OR AFFILCOUNTRY (Netherlands) OR AFFILCOUNTRY (Spain) OR AFFILCOUNTRY (Switzerland) OR AFFILCOUNTRY (Turkey) OR AFFILCOUNTRY (Sweden) OR AFFILCOUNTRY (Belgium) AND AFFILORG (neurol*)). We decided to restrict the European assessment to that of the 10 best-performing countries.
Top journals in clinical neurology
We chose 20 journals from the category 'Clinical Neurology' of the Journal of Citation Reports 2015, primarily using their ranking for impact factor [those with the best rank for general neurology (Lancet Neurol, Nat Rev Neurol, Ann Neurol, Brain, JAMA Neurol or Arch Neurol, which were considered as one journal because the first is the prosecution of the second, Neurology and J Neurol Neurosurg Psychiatry) and those best representing neurological subdisciplines (Alzheimers Dement, Acta Neuropathol, Neuro Oncol, Cephalalgia, Mov Disord, Stroke, Pain, Sleep, Epilepsia, J Neurotrauma, Mult Scler, Neurogenetics and Neuromuscul Disord)]. We searched PubMed with the following string: 
Gross neurological product per inhabitant
We divided the GNP scored in 2000 and 2015 by the number of inhabitants of the European and main world countries in the corresponding years, as provided by Worldometers.
Gross neurological product per gross domestic product
We divided the GNP scored in 2000 and 2015 by the GDP (as reported by the website of the World Bank on 8 March 2017) of the European countries and the main world countries in the corresponding years.
Statistical analysis
Most of the data are reported as absolute numbers. We only calculated some regression lines between years and number of articles, using the slope of the line to compare the velocity of growth between some countries. We used Prism (GraphPad, Sorrento Valley, CA, USA) for all data storage, statistics and graphs.
Results

Gross neurological product
the USA. Japan, India and Brazil, the other three countries in the list of the 10 countries yielding the highest GDP that are not affiliated to the EAN, did not show much change in the assessed years. Japan changed from 1233 articles in 2000 to 1881 in 2015. Brazil and India, with lower production, showed two superimposable lines across the years (Fig. 1) .
All of the individual European countries increased their GNP. Germany scored the highest number of published articles in any year, reaching about 3500 in 2015 (Fig. 2) . In the last 5 years, the slope of growth was far steeper for China (505) than for Germany (200). The UK and Italy showed a similar course, with a GNP in 2015 of about 2600. The Netherlands started below France in 2000, then progressively reduced the gap and in 2015 the two countries were very close, with a GNP of about 1500. The remaining countries, producing less, tend to overlap in Fig. 2 . However, the ranking of the 15 best-performing countries is displayed in a column to the right of Fig. 2 .
Top journals in neurology
Unlike the GNP, the production in top journals by Europe and the USA differed greatly in recent years. Although starting from similar levels in 2000, since 2011 European production has been increasing tremendously, reaching 1709 articles in 2015, whereas it remained at less than half of this (748) in the USA. The progressive divergence of the two lines is manifest in Fig. 3 . Japan and China remained at far lower levels and India and Brazil are not shown in Fig. 3 because their production was too low.
Within Europe, the trend of growth for all European countries has been far steeper in top journals than in GNP. Germany and the UK started from similar levels in 2000, with Germany having more regular Figure 4 shows the production of the 15 best-performing European countries.
Gross neurological product per inhabitant
All of the per-capita ratios increased from 2000 to 2015, with Switzerland performing best, both in terms of steepness of the slope and absolute number of articles in 2015 (114 per million inhabitants). In this special analysis, the USA ranked 14th (Fig. 5) and China was out of the ranking.
Gross neurological product per gross domestic product
The Netherlands and Finland greatly overcame the other countries, reaching a ratio of about 1.9 between their total articles and millions of dollars of GDP in 2015. However, the steepest increase between 2000 and 2015 was achieved by Greece. Germany ranked 15th and the USA was out of the ranking (Fig. 6 ).
Discussion
Some of the results of this bibliometric search were expected, whereas some others are somewhat surprising. In recent years there has been a general increase in GNP, which may be explained by the increasing number of journals that are indexed by the main databases as well as the increasing prevalence of neurological disease in the population and the discovery of new treatments for several neurological conditions. These findings confirm a previously described trend [3, 4] . Some of these studies, however, focused on the relationship of a single country with the rest of Europe [5] or with global neurosciences, as in an extensive document from the European Community [6] .
Although Europe and the USA jointly lead world GNP, in top-level research, i.e. the production of articles in top journals, Europe has strongly increased the pace of growth from 2011 to 2015, whereas the USA has not. In 2015, i.e. our last check, European production was more than double that of the USA. China had the steepest growth in GNP, but was barely stable in the top journals (Fig. 1) . We believe that this is the best indicator because it ensures that the articles are indeed neurological, whereas the GNP, although having at least one author from a neurological institution, probably includes many articles that do not deal with neurology.
Considering the performance of individual European countries, the largest, as expected, rank first and the western countries produce more than the eastern countries. When looking, however, for the GNP per inhabitant, Switzerland stands out both for ranking first between 2000 and 2015 and for having the steepest growth. Are the Swiss all neurologists or is the Swiss neurologist very active? The number of Swiss neurologists who subscribe to the Swiss society of neurology, as communicated to the EAN, indicates that the latter hypothesis holds true.
The Netherlands, which is a small country, performed very well in all of the measures, i.e. it ranked fifth in GNP, third in top journals, second in GNP per inhabitant and first in GNP per GDP. Hence, whatever the criterion used, the Dutch neurologists excel. There may be many reasons for this, from tradition to modern organization and dedicated funding, and we hope to hear the opinion of some Dutch neurologists.
Another apparently intriguing issue is represented by the Russian Federation. The reader will not find Russia in either the world comparison (because it is affiliated to the EAN) or the 15 best-performing European countries in any measure. Indeed, in 2015, the Russian GNP was 174 articles, as reported by Scopus. In comparison, the GNP of Israel (the 15th ranking country affiliated to the EAN) was 378. For a country that is so large and has a great tradition of neurological research, this finding may only be explained by the Russian hesitancy to adopt the English language and Western systems. Russia has its own databases, such as Panteleimon or Scimago, and Scopus only indexes a small proportion of the Russian journals.
Methodological limitations and future projects different nations as well as in the global European community compared with other non-European countries, depend on many political and organizational aspects.
A role of a scientific society such as the EAN is to promote exchange collaborations and stimulate facilities and ideas to improve scientific activity, and also to integrate the small and new European countries. This may have an impact on the quality and quantity of scientific publications. These data may also provide information to young neurologists who wish to move and learn research methods in other European countries, an opportunity that the EAN promotes with several initiatives.
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